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Figure 1. Snapshots of the Valve-in-Valve Procedure (Left Ventr
(A) The delivery catheter is positioned across the Hancock II biopr
eValve starts to ﬂare outwards. (D and E) The valve is released, anicle View)
osthesis. (B) The outer sheath is partially withdrawn, and (C) the Cor-per la Ricerca in Cardiochirurgia ONLUS. The Hancock II bioprosthesis,
the CoreValve transcatheter prosthesis, and the delivery systems were all Manuscript received June 17, 2012; accepted July 5, 2012.
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93The impact of the learning curve on the outcome of
transcatheter aortic valve implantation (TAVI) is well rec-
ognized (1). A training platform that allows the operators to
practice in the delivery and deployment maneuvers of the
prosthesis could help to speed up the learning process and to
develop a deeper awareness of TAVI-related issues.
We developed a simple, easily manageable, and cost-
effective in vitro platform with a passive beating heart for
both training and research purposes (2). The system houses
an entire porcine heart and dynamically pressurizes the left
ventricle with a pulse duplicator, thus replicating the phys-
iological hemodynamic conditions. The platform allows the
operator to perform transcatheter procedures under echo
guidance and intracardiac endoscopy, so as to provide a
straightforward cognition of the procedure.
The system was used to record: 1) a standard TAVI of a
29-mm CoreValve (Medtronic, Minneapolis, Minnesota);
and 2) a valve-in-valve procedure of a 26-mm CoreValve
implanted within a 23-mm Hancock II (Medtronic).
Online Videos 1 and 2 are available in the Online Data
upplement and show the TAVI and the valve-in-valve
rocedures in detail, with views from both the left
entricle and the aorta (representative snapshots are re-
orted in Figs. 1 and 2). The movies have a high educational
Figure 2. Snapshots of the Transcatheter Aortic Valve (Aortic View)
Open (left) and closed (right) valve.elevance and allow immediate and accurate investigation ofthe transcatheter valve deployment steps and functioning. In
particular, key factors, such as height of implant, valve
positioning, size mismatch, and interactions with the sur-
rounding structures (mitral–aortic junction, anterior mitral
leaflet, and coronary ostia) can be evaluated.
Our system appears to be an ideal candidate as a widely
spread platform for training purposes in the field of mini-
mally invasive procedures.
Reprint requests and correspondence: Dr. Alberto Maria Leo-
paldi, Bioengineering Department, Politecnico di Milano, Via
Golgi 39, 20133 Milan, Italy. E-mail: alberto.leopaldi@
mail.polimi.it.
REFERENCES
1. Alli OO, Booker JD, Lennon RJ, Greason KL, Rihal CS, Holmes DR
Jr. Transcatheter aortic valve implantation: assessing the learning curve.
J Am Coll Cardiol Intv 2012;5:72–9.
2. Leopaldi AM, Vismara R, Lemma M, et al. In vitro hemodynamics and
valve imaging in passive beating hearts. J Biomech 2012;45:1133–9.
APPENDIX
For supplementary videos and their legends, please see the online version
of this paper.
